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AB Claimed are buprenorphine monocarboxylates I [R = linear or branched 

(un) saturated aliphatic group optionally substituted with aryl, or aryl 
optionally substituted with linear or branched (un) saturated aliphatic group; 
with the proviso that R is not selected from Me, Et, Pr, Bu, pentyl, 
hexyl, CH(Me)2], and buprenorphine dicarboxylic acid diesters II [Rl = 
divalent group derived from (un) saturated aliphatic group optionally 

substituted 

with Ph] , which exert a longer analgesic effect as compared with 
buprenorphine hydrochloride. Also claimed are the processes for preparation of 
I and II, and long-acting analgesic pharmaceutical compns. containing 
>1 selected from buprenorphine, I, and II and oily vehicles, and a 
method to bring analgesia by administering the compns. to animals or 
human. A composition containing II (Rl = sebacoyl) , prepared from 
buprenorphine 

(HCl) and sebacoyl chloride, and sesame oil exhibited analgesic duration 

for 96 h at 0.3 ^imol/kg i.m. 
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Buprenorphine benzoate 693242 -76 -IP, Buprenorphine decanoate 
693242-77-2P, Buprenorphine pivalate 693242-78-3P, 
Buprenorphine palmitate 693242-79-4P, Di buprenorphine pimelate 
693242-80-7P, Dibuprenorphine sebacoyl ester 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation); THU 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; USES 
(Uses) 

(preparation of buprenorphine monocarboxylic or dicarboxylic acid esters and 
long-acting analgesic compns. containing them) 
171018-33-0 CAPLUS 

6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dime thy 1 ethyl) -4, 5-epoxy-18, 19-dihydro-6-methoxy-a-methyl-3- [ (1- 
oxoheptyDoxy] (aS,5a,7a)- (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 




RN 692729-06-9 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 3- (benzoyloxy) -17- (cyclopropylmethyl) - 
a- (1, 1- dimethyl ethyl) -4 , 5-epoxy-18, 19-dihydro-6-methoxy-a- 
methyl-, (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 693242-76-1 CAPLUS 

CN 6 , 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- [ (1- 
oxodecyDoxy] (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 693242-77-2 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 

dimethylethyl) -3- (2, 2 -dimethyl -1-oxopropoxy) -4 , 5-epoxy-18 , 19-dihydro-6- 
methoxy-a-methyl-, (aS,5a,7a)- (9CI) (CA INDEX 

NAME) 



Absolute stereochemistry. 




RN 693242-78-3 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- [ (l- 
oxohexadecyl) oxy] ■- , (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 693242-79-4 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol , 3 , 3 • - [ (1, 7-dioxo-l, 7- 
heptanediyl)bis{oxy) ]bis [17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl- , 
(aS,5a,7a) - (a ' S, 5 ' a, 7 ' a) - (9CI) (CA 
INDEX NAME) 



Absolute stereochemistry. 
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RN 693242-80-7 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol; 3 , 3 ' - [ ( 1 , lO-dioxo-l, 10- 

decanediyDbis (oxy) ]bis [17 - (cyclopropylmethyl) -a- (1 , 1-dimethylethyl) - 
4, 5-epoxy-18, 19-dihydro-6-methoxy-a-methyl- , 
(aS,5a,7a) - (a ' S , 5 ' a, 7 ' a) - (9CI) (CA 
INDEX NAME) 



Absolute stereochemistry. 



PAGE 1-A 
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AB Disclosed herein are novel buprenorphine monocarboxylic ester derivs . , 

such as I [R = straight -chain or branched saturated or unsatd. aliphatic group 
optionally substituted with an aryl group, or an aryl group optionally 
substituted with straight -chain or branched saturated or unsatd. aliphatic 

group; 

with the proviso that R is not selected from Me, Et, (CH)2Me, (CH)3Me, 
(CH)4Me, (CH)5Me, CH(Me)2], and dibuprenorphine dicarboxylic ester 



derivs., such as II [Rl = divalent moiety of a saturated or unsatd. aliphatic 
group optionally substituted with Ph group] , which exert a longer 
analgesic effect as compared to buprenorphine hydrochloride. Also 
disclosed are the processes for synthesizing I and II, and long-acting 
analgesic pharmaceutical compns . containing a compound selected from 
buprenorphine base and the novel ester derivs. of buprenorphine. Thus, 
dibuprenorphine pimelate II [Rl = (CH2)5], prepared by the reaction of 
buprenorphine hydrochloride and pimelic dichloride, exhibited analgesic 
duration for 72 h at a dose of 0.3KiM/kg, 
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ester 

RL: PAC (Pharmacological activity); SPN (Synthetic preparation) ; 
(Therapeutic use) ; BIOL (Biological study) ; PREP (Preparation) ; 
(Uses) 

(preparation and analgesic pharmaceutical composition of ester derivs. 
buprenorphine ) 

171018-33-0 CAPLUS 

6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- [ (1- 
oxoheptyDoxy] -, (aS,5a,7a)- (9CI) (CA INDEX NAME) 



; THU 
USES 



of 



Absolute stereochemistry. 



Me 




(CH2)5 O' 



RN 693242-76-1 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3 - [ (1- 
oxodecyDoxy] -, (aS,5a,7a)- {9CI) (CA INDEX NAME) 



Absolute stereochemistry. 




RN 693242-77-2 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 

dimethylethyl) -3- (2, 2 -dimethyl -1-oxopropoxy) -4, 5-epoxy-18, 19-dihydro-6- 

methoxy-a-methyl-, {aS,5a,7a)- (9CI) (CA INDEX 

NAME) 

Absolute stereochemistry. 




RN 693242-78-3 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
diraethylethyl) -4 , 5 -epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3 - [ (1- 
oxohexadecyDoxy] (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




H OMe 



RN 693242-79-4 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 3,3' - [ (1, 7-dioxo-l , 7- 
heptanediyDbis (oxy) ]bis [17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18, 19-dihydro-6-methoxy-a-methyl- , 
(aS,5a,7a) - (a ' S , 5 ' a, 7 'a) - (9CI) (CA 
INDEX NAME) 



Absolute stereochemistry. 
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MeO 




PAGE 2 -A 




RN 693242-80-7 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 3 , 3 ' - [ (1 , 10-dioxo-l, 10- 

decanediyDbis (oxy) ]bis [17- (cyclopropylmethyl) -a- (1 , l-dime thy 1 ethyl) - 
4 , 5 -epoxy-18 , 19-dihydro-6-methoxy-a-methyl- , 
(aS,5a,7a) - (a'S,5'a,7'a) - (9CI) (CA 
INDEX NAME) 

Absolute stereochemistry. 



PAGE 1-A 
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IT 171018-29-4, Buprenorphine propionate 692729-06-9 

RL: PAC (Pharmacological activity); THU (Therapeutic use); BIOL 
(Biological study) ; USES (Uses) 

(preparation and analgesic pharmaceutical composition of ester derivs. 

buprenorphine ) 
RN 171018-29-4 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18, 19-dihydro-6-methoxy-a-methyl-3- (1- 
oxopropoxy) - , (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 692729-06-9 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 3- (benzoyloxy) -17- (cyclopropylmethyl) - 
a- (1, 1-dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a- 
methyl", (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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AB An attempt to quant, describe human blood in vitro hydrolysis data for 
more than 80 compds . belonging to seven different noncongener series of 
ester-containing drugs is presented. A parameter not yet explored in 
pharmaceutical studies, the inaccessible solid angle Oh, calculated 
around different atoms was used as a measure of steric hindrance, and the 
steric hindrance around the carbonyl sp2 oxygen (fihO=) proved the 
most relevant parameter. The obtained final equation, log tl/2 = -3.805 + 
0.172nhO= - 10.146qC- + 0.112QLogP, also includes the AMI -calculated 
charge on the carbonyl carbon (qC=) and a calculated log octanol-water 
partition coefficient (QLogP) as parameters and accounts for 80% of the 
variability in the log half -lives of 67 compds. A number of structures are 
still mispredicted, but the equation agrees very well with a recently 
proposed mechanism for hydrolysis by carboxylesterases . The model, with a 
predictive power tested here on three unrelated structures, should be 
useful in estimating approx. rates of hydrolysis for prodrug or soft drug 
candidates ahead of their synthesis. 
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RN 171018-29-4 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl ) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18, 19-dihydro-6-methoxy-a-methyl-3- (1- 
oxopropoxy) - , (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 171018-30-7 CAPLUS 

CN 6, 14-Ethenomorphinan~7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4 , 5 -epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- (1- 
oxobutoxy)-, (aS,5a,7a)- {9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 174586-17-5 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dime thy 1 ethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- (2- 
methyl-l-oxopropoxy) - , (aS, 5a, 7a) - (9CI) (CA INDEX 
NAME) 



Absolute stereochemistry. 
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The authors describe a sensitive and specific method for the measurement 
of buprenorphine in human plasma. The method involves a structural analog 
as an internal calibrator, careful control of pH during sample extraction to 
maximize drug recovery, and back-extraction into acid followed by reextn, to 
eliminate endogenous interferences. After evaporation, sample residues are 
derivatized with heptaf luorobutyric anhydride and analyzed by separation on a 
fused- silica polymethylsiloxane capillary column and electron-capture 
detection. Calibration curves were linear in the ranges 0.1-2.0 ng/L 
and 2.0-20 ^g.L, with within-run CVs of 9.7% at 0,1 ^g/L to 5.0% at 
20 »xg/L, and total CVs of 15.9% at 0.1 |i,g/L to 6.5% at 10 |ag/L. 
The limit of quantification was 0.1 M-g/L. The method was utilized in 
studies to determine the absolute bioavailability of sublingual doses of 2 mg 

buprenorphine in 1 mL of 300 mL/L ethanol and the bioequivalence of 
sublingual 8-mg tablet and 300 mL/L ethanol solution formulations. 
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CN 6, 14 -Ethenomorphinan- 7 -methanol, 17- (cyclopropylmethyl) -a- (1, 1- 

dimethylethyl) -4,5 -epoxy-3 - (2,2,3,3,4,4,4 -heptaf luoro-l-oxobutoxy) -18 , ig- 
dihydro-e-methoxy-a-methyl- , (aS,5a,7a) - {9CI) 
(CA INDEX NAME) 
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AB Buprenorphine I.HCl, useful as analgesic (no data), was prepared by 

acylation of compound II with cyclopropanecarbonyl chloride in the presence 
of Et3N in CHC13 at 0-5° followed by reduction of the intermediate III 



with LiAlH4 in THF 
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6, 14 -Ethenomorphinan-7 -methanol, 17- (cyclopropylcarbonyl) -3- 
[ (cyclopropylcarbonyl) oxy] -a- (1 , 1-dimethylethyl) -4 , 5-epoxy-18 , 19- 
dihydro-6-methoxy-a-methyl-, [5a,7a(S)]- (9CI) (CA 
INDEX NAME) 



19910403 
19910403 



RN 
CN 



Absolute stereochemistry. 



o 
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AB Homologous 3 -alkyl-ester prodrugs (C2 to C4) of buprenorphine with 
decreased crystallinity have been synthesized and evaluated for 
transdermal delivery commensurate with opioid dependence treatment. To 
assess the influence of derivatization on delivery, the permeation of the 
prodrugs through human skin was determined in vitro. Prodrug metabolism was 
measured in human blood and skin supernatant in vitro along with chemical 
hydrolysis controls. The prodrugs' octanol/water partition coeffs. were 
measured. Without exception, the prodrugs were completely hydrolyzed on 
passing through the skin and appeared as buprenorphine in the receptor 
compartment. However, using saturation conditions, in no instance did the 
buprenorphine flux through skin from a prodrug solution exceed the flux of 
buprenorphine base itself in vitro. Moreover, the flux of the acetyl 
ester, the least hydrophobic of the prodrugs, was not significantly 
elevated upon stripping the skin. Whether in blood or the skin 
supernatant, the prodrugs hydrolyzed in an apparent first-order fashion 
and rate consts. and half -lives were calculated We conclude from the results 
that the prodrugs' very high octanol/water partition coeffs. 
(hydrophobicity) placed them in viable tissue layer controlled diffusion. 
Moreover, the flux of the acetyl ester, the least hydrophobic of the 
prodrugs, was not significantly elevated upon stripping the skin. Whether 
in blood or the skin supernatant, the prodrugs hydrolyzed in an apparent 
first-order fashion and rate consts. and half -lives were calculated We 
conclude from the results that the prodrugs' very high octanol/water 
partition coeffs. (hydrophobicity) placed them in viable tissue layer 
controlled diffusion. Consequently, one does not derived the potential 
flux-increasing benefit of reducing crystallinity that was expected. 
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RN 171018-28-3 CAPLUS 

CN 6, 14 -Ethenomorphinan- 7 -methanol, 3 - (acetyloxy) -17- (cyclopropylmethyl) - 



a- (1, 1-dimethylethyl) -4, 5-epoxy-18, 19-dihydro-6-methoxy-a- 
methyl-, [5a,7a(S)]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 171018-29-4 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3 - (1- 
oxopropoxy) - , (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




RN 171018-30-7 CAPLUS 

CN 6, 14-Ethenomorphinan-7-methanol, 17- (cyclopropylmethyl) -a- (1,1- 
dimethylethyl) -4, 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3- (1- 
oxobutoxy)-, (aS,5a,7a)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




H OMe 



RN 174586-17-5 CAPLUS 

CN 6, 14 -Ethenomorphinan-7 -methanol, 17- (cyclopropylmethyl) -a- (1, 1- 
dimethylethyl) -4 , 5-epoxy-18 , 19-dihydro-6-methoxy-a-methyl-3 - (2- 
methyl-l-oxopropoxy) (aS,5a,7a)- (9CI) (CA INDEX 
NAME) 



Absolute stereochemistry. 
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AB In vitro skin permeation of buprenorphine (BUP) and three of its alkyl 
ester prodrugs was evaluated using hairless mouse skin. The 3 esters 
selected were the acetyl ester (Ac-BUP) , Bu ester (Bu-BUP) , and iso-Bu 
ester (Isb-BUP) . These drugs were applied on the skin as saturated slurries 
in 3 vehicles commonly used to formulate agents for transdermal purposes: 
propylene glycol, polyethylene glycol 400 (PEG 400), and light mineral 
oil. Unique solubilities were found for each drug on each vehicle. 
Fluxes through hairless mouse skin were evaluated for each combination of 
drug and vehicle using Franz diffusion cells. From PEG 400 formulations, 
the skin fluxes of BUP, Ac-BUP, Bu-BUP, and Isb-BUP were 0.47, 1.64, 0.33, 
0.75 iJ.g/cm2/h, resp. Thus, among the 3 potential prodrugs chosen, only 
Ac-BUP showed significantly higher skin fluxes than BUP. There were no 
inter-vehicle differences in the fluxes from saturated slurries between the 
vehicles. Moreover, all the esters were detected substantially in the 
form of regenerated parent drug (BUP) in the receptor compartment. 
Indeed, only Ac-BUP exited the skin in a measurably intact form, but the 
fraction escaping metabolism in transit was small (approx. 2%) . However, 
based on drug dispositions in the skin, the regeneration of buprenorphine 
seems to depend on the alkyl chain length of the ester moiety. The molar 
percentages of regenerated parent drug in whole drug collected from the 
skin following the permeation expts. were: Ac-BUP, 9.2%; Bu-BUP, 40.7%; 
Isb-BUP, 9.6%, resp. Thus, only Ac-BUP appears promising as a prodrug of 
buprenorphine, because it is not overly hydrophilic for skin permeation 
and is also highly metabolized to the parent compound while in the skin. 
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AB Modification of buprenorphine with an alkyl ester moiety accomplishes the 
physicochem. task required to improve its flux across a lipid membrane, as 
long as the diffusion coefficient of the drug has not been decreased and the 



mol. mechanism of permeation remains the same, 
potential prodrugs for buprenorphine . 
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AB The mass spectra of 11 trif luoroacetyl (TFA) derivs. of opioid bases were 
recorded quasi -simultaneously by pos . electron impact mass spectrometry 
and neg. chemical ionization mass spectrometry at low reagent gas pressure 
(electron attachment, reagent gas CH4 at 3 + 10-3 torr) . The 
derivatization was accomplished either by injecting the free base together 
with N-methyl-bis-trif luoroacetamide directly in the gas chromatog. (GC) , 
or by preheating the free base together with MBTFA at 220°. All 
TFA derivs. except for the hydromorphone , naloxone and apomorphine derivative 
yielded m/z 113, the CF3C00- residue, as base anion. With hydromorphone 
and naloxone, 2 and 3 TFA groups resp. were introduced into the mol . For 
all derivs., the neg. total ion current (TIC) was stronger than the pos. 
TIC. The derivs. showed better chromatog. properties than the parent 
compds. The detection levels of derivs. determined by GC with electron capture 
detector and GC with neg. ion detection were similar. Morphine [57-27-2] 
in urine of a drug addict was identified by using the proposed method. 
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